This data article presents the compilation of mechanical properties for 122 refractory high entropy alloys (RHEAs) and refractory complex concentrated alloys (RCCAs) reported in the period from 2010 to the end of January 2018. The data sheet gives alloy composition, type of microstructures and the metallurgical states in which the properties are measured. Data such as the computed alloy mass density, the type of mechanical loadings to which they are subjected and the corresponding macroscopic mechanical properties, such as the yield stress, are made available as a function of the testing temperature. For practical use, the data are tabulated and some are also graphically presented, allowing at a glance to access relevant information for this attractive category of RHEAs and RCCAs.
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This data article presents the compilation of mechanical properties for 122 refractory high entropy alloys (RHEAs) and refractory complex concentrated alloys (RCCAs) reported in the period from 2010 to the end of January 2018. The data sheet gives alloy composition, type of microstructures and the metallurgical states in which the properties are measured. Data such as the computed alloy mass density, the type of mechanical loadings to which they are subjected and the corresponding macroscopic mechanical properties, such as the yield stress, are made available as a function of the testing temperature. For practical use, the data are tabulated and some are also graphically presented, allowing at a glance to access relevant information for this attractive category of RHEAs 
Value of the data
The comprehensive data compilation provides up-to-date mechanical properties of RHEAs and
RCCAs tested under uniaxial loading on the basis of published reports from 2010 through the end of January 2018.
The dataset contains pertinent references, readily accessible to all researchers. Processed data may be used to evaluate the potential of RHEAs and RCCAs as possible structural materials. The data compilation can be used as a primary tool and as a guidance for further development of
RHEAs and RCCAs.
This data compilation can enable machine learning and data analytics methods to extract insights and trends not available from individual studies, thus accelerating the development of these alloys.
Data
Refractory High Entropy Alloys (RHEAs) and Refractory Complex Concentrated Alloys (RCCAs) are attractive materials and promising candidates for structural high temperature applications. Deriving from a new alloying design strategy, RHEAs contain five or more elements with concentration between 5 and 35 at% and RCCAs expand this vast range of new alloys even further by including three or more principal elements and expanding the concentrations of these elements beyond 35% [1] . Further, RHEAs are sometimes considered to be only single-phase, disordered solid solution alloys, while RCCAs can have any number of phases and can also include ordered, intermetallic phases. The presented database is a compilation of the mechanical properties of RHEAs and RCCAs from a large number of studies published during the 2010-January 2018 period. Each row in Table 1 corresponds to one mechanical test for an alloy composition in an experimentally characterized metallurgical condition. The data are gathered in a table compiling all the published results such that it could be graphically represented and analyzed afterward [2] . The table also provides the alloy densities calculated in this work using rule of mixtures (ROM), as well as Young's moduli for single-phase alloys calculated using ROM.
Experimental design, materials, and methods
The presented data sheet is a compilation of essential data on RHEAs and RCCAs. All RHEAs and RCCAs reported in the literature through the end of January 2018 crystallize with at least one phase Table 1 RHEAs and RCCAs for which mechanical tests are reported in literature. Each line represents the result of a test on a specific alloy composition. The experimental Young modulus is given in brackets in the adequate column. Values appearing in brackets in the yield strength column correspond to the fracture stress without plastic deformation See text for explanations [57] [58] [59] [60] .
with body centered cubic (BCC) structure. The results of 340 mechanical tests on 122 compositions are listed and then partially synthesized in graphical form for better visualization. Table 1 of the data sheet illustrates the collected data from published studies so far , for all the RHEAs / RCCAs: the alloy composition. Alloying elements are classified by alphabetic order and the subscripts indicate atom mole fraction. A subscript of 1 is implied if none is shown.
the metallurgical state of each tested alloy: non-equilibrium state such as-cast state, or optimized state via homogenization and annealing, thermally-processed conditions. the phase content present in the initial testing condition. From the mechanical properties point of view, it appears crucial, whether an alloy consists of a single phase, or of several phases.
the type of mechanical test: tension or compression. Only mechanical tests with strain rates less than or equal to 10 À 3 s À 1 are considered here.
the testing temperature. 
Where c i is the atomic fraction of element i in the alloy; A i and Μ i are the molar mass and molar volume of element i at room temperature. The specific strength is important for some structural applications. Therefore, such an important feature for structural part design, when available, is also listed in Table 1 .
The Young modulus have also been estimated using ROM for single phase solid solutions (Eq. 2):
With x i and E i are the atomic fraction and the room temperature Young modulus of the alloy element i. Young modulus calculated from ab initio methods or determined experimentally are also provided in the table.
Acronyms used in Table 1 It can be seen from Table 1 of the data sheet that RHEAs and RCCAs have been studied over a wide temperature range between À268.8°C (4.2 K) and 1600°C (1873 K). For quick access and reading, a quantitative representation of the compiled data is illustrated in Figs. 1 and 2 . This shows the evolution of yield strength and specific yield strength with temperature for a single phase or multiphase, multi-component alloys whatever the equilibrium condition/alloy processing.
The data have been processed in order to directly visualize the evolution of mechanical properties with density, which could be very useful in the research for material solutions for applications at a given temperature. Figs. 3 and 4 display the evolution of yield stress with alloy density for the different multi-component at room temperature and 800°C, respectively. 
